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McDonnell Douglas Helicopter Company (MDHC) has been conducting a study of finite element 
modeling of helicopter airframes to predict vibration. This work is being performed under U.S. 
Government Contract NASl-17498. The contract is monitored by the NASA Langley Research Center, 
Structures Directorate. 
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The NASA Langley Research Center is sponsoring a rotorcraft structural dynamics program with the 
overall objective to establish in the United States a superior capability to utilize finite element analysis 
models for calculations to support industrial design of helicopter airframe structures. Viewed as a 
whole, the program is planned to include efforts by NASA, Universities, and the U.S. Helicopter 
Industry. In the initial phase of the program, teams from the major manufacturers of helicopter 
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AH-G4A VEHICLE DESCRIPTION 
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DESCRIPTION OF AH-64A HELICOPTER 
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AH-64A OVERALL DIMENSIONS 
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LANDING GEAR 
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MISSION EQUIPMENT 



H230A-1 30 an Chain Gun 


WEIGHT SUMMARY 

The table below summarizes the weight breakdown for the AH-64A helicopter in the primary missi 
configuration. 
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MODELING GUIDES 
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STRUCTURAL BREAKDOWN FOR MODELING 
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STRUCTURAL BREAKDOWN 



STRUCTURAL BREAKDOWN (Continued) 

The figure below shows the structural details of Group 2, the center and aft fuselage, and Group 5, the 
wing. Details in Group 2 include provisions for the aft fuel cell, the ammunition magazine for the 
M230 30mm Chain Gun, and the aft avionics and storage bays. 


CM 



STRUCTURAL BREAKDOWN (Continued) 
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STRUCTURAL BREAKDOWN (Continued) 
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JNTENTI0NA1IY RANK 


The AH-64A airframe is of typical semi-monocoque construction. It is assumed that stringers and 
longerons carry axial loads only. Skins and webs carry shear and axial loads. Effective axial skin area 
for webs and skins will be 32 t z for statics and fully effective for dynamics. Bulkheads and machined 
frames are, in general, not modeled to take out of plane loads. Bulkheads and machined frames are 
modeled using rods and shear panels. Sheet metal frames are modeled with bars. 
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STATIC MODELING 
NASTRAN FEM OF THE YAH-64 
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BASIC NASTRAN FEM CHECKOUT TOOLS 
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RESULTS (Continued) 

following five figures show deflected shapes of the first five primary modes. 
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RESULTS (Continued) 



TAILBOOM TORSION 
3.70 Hz 


OvJ 

o 


RESULTS (Continued) 



•< 



PRECEDING page blank not filmed 


FIRST VERTICAL BENDING 
Ml Hz 




o 


RESULTS (Continued) 




Q _- RECEDING PAGE BUNK NOT FILMED 


SYMMETRIC WING BENDING 
6.70 Hz 


CO 

o 


RESULTS (Continued) 



NASTRAJt FEM OF THE AH-64A 

A NASTRAN finite element model of the AH-64A aircraft is shown in the figure below. The number 
and types of elements used in the model are also summarized 
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SCHEDULE AND MANHOURS 
PLANNED VS. ACTUAL SCHEDULE FOR 

MODELING 
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